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(54) nACTOOEPA3Hblfi MATEPUAJ1 flJlfl 3AlUHTbl OT PAflMOAKTHBHblX H3JiySEH|/lfi 



(57) Pecfcepar 

nacToo6pa3Hbift MaTepwan a^ 3au^MTbi ot 
paAnoaKTHBHbix M3XiyMeHMi^. MaTepwan 
BKntOMaeT nnacTMMecKyio cnHTeTHHecKyio Maccy, 
HanonHMTenb, nnacTMcjMKaTop n 

noBepxHocTHo-aKTMBHbie Beu;ecTBa. B KasecTBe 
nnacTM0kiKaTOpa ncnonb3yioT 6yTaAneHOBbiB 
win 6yTaA^eH-HMTpvuibHbi^, win 

6yTnnHnrpmibHbiW KayMyxu, win 6yTn/iKayHyK, 
mjim A^BMHinncTuponbHuK icaynyK. B KaMecTBe 
HanonHHTenR kicnojib3yioT okcha cBMHL^a win 
c()TopncTbift win oop, win coeAHHeHHH 

6opa, mjim rwAPMA TMTaHa, uinvi 
nopoujKoo6pa3Hbiii CBUHeij, mv\ oicucb BucMyia. 



nriu AsyoKMCb ypaHa, urin AByoKMCb TopHH, win 
BOJ1b(j)paM, MflM TpeXOKMCb BOJibcfrpaMa, una 
okchaw peAK03eMenbHux sneMeHTOB. B 
KanecTBe nnacTHO>WKaTopa Mcno/ib3yioT 
An6yrn/i4)Ta/Tar nnn rpaHcc^opMaTopHoe 
Macno, win nH/^ycTpnanbHoe wacna, win 
Au6y™nce6aunHaT t htm AMOK™nce6aijHHaT. B 
KaMecTBe noBepxHocTHo-aiawiBHbix Beu^ecTB 
ncnonbsyioT KarnoHar-7 m/w nenmuH. 
TexHMMecKM^ pe3yribTaT - co3AaHne 
nacToo6pa3Hbix MaTepwanoB ot pa3/ivMHbix 
bmaob M3ny4eHHM c 3aAaHHoGi CTeneHbK) 
HanoriHeHMP i^eneBbiM KOMnoHeHTOM, b tom 
Hucne ao 96 Mac.%. 
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(54) PASTY MATERIAL FOR SHIELDING AGAINST RADIOACTIVE RADIATION 



(57) Abstract: 

FIELD: radiation shielding. SUBSTANCE: 
material has plastic synthetic mass, filler, 
plasticizer, and surface-active agents. Used 
as plasticizer is butadiene or 
butadiene-nitrile, or butyl-nitrile rubbers, 
or butyl rubber. Used as filler is lead 
oxide or lithium-6 fluoride, or boron, or 
boron compounds, or titanium hydride, or 
powdered lead, or bismuth oxide, or uranium 



dioxide, or thorium dioxide, or tungsten, or 
tungsten trioxide, or oxides of rare-earth 
elements. Used as plasticizer may be also 
dibutyl phthalate or transformer oil, or 
industrial oil, or dibutyl sebacinate, or 
dioctyl sebacinate. Used as surface-active 
agents are cation -exchange resin 7 and 
lecithin. EFFECT: provision for shielding 
against various kinds of radiation with 
desired degree of filling with target component. 
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Hcno^b3osaHne: b nAepHoft t©xhhk6, b 
MacTHOCTM b pa3pabOTKe MaTepnanoB Ann 
3amirbi or pasnMHHWx bmaob nanyMeHnM. 
riacTOo6pa3Hbift MaTepnan Ann saujMTw or 
paAnoaKTHBHoro nanyseHun no38onner 
aanoriHMTb paanMHHwe mfxem* niooofi 
reoMeTpimecKO^ (fcopMbi, KaoenbHwe ujaxTbi m 
np. TaK KaK nacTooopa3Hbifl MaTepMan bo 
BpeMenn He oTBepwAaeTca, oh Mower 6birb 
MHoroKpaTHo ncnonb30BaH Ann 3neMeHTOB 

H3BecTeH ojiacTMMHbifl Maiepnan Ann 
3amnru ot peHTreHOBCKoro m raMMa-HsnyMeHMft 
Ha ocHOBe no/iwviepHOM MaTp^Mbl [1]. 

HeAocTaTKOM stmx MaTepnanoB flsnnercn 

H 9B03M OKHOCT b MCnOTIbSOBaTb MX A™ H3A6riHM 

cno)KHoft KOHCjwrypauMM, nocKonbKy ohm 
npeAcraapflioT coocm" TepMormacTbi m 
BwnycicaioTcn b bmab jiuctob mjw npocfckineM. 

HaMoonee 6jim3khm TexHvmecKviM peiueHHeM 
nBnnioTcn nnacTUHHbie Maccu Ann 

3KpaHMpOBaHMfl pSRHOQKDA b Horo H3fiyMeHHq [2]. 

3aii(HTHbiM MarepMan coflepxnT okcha 
CBUHi^a b KanecTBe HanonHMTenn n nnacTMMHbtfl 
cnHTeTMnecKM^ MaTepMan. HeAOcraTKaMM 
AaHHoro Maiepnana nBnniOTcn HeBwcoKoe 
coAepKaHMe HanonHMTenn, mto CHMwaeT 
3aU|HTHbie CBOMCTBa m orpaHHHeHHbifi bma 
3ainnTbi (peHTreHOBCKoe m raMMa-M3nyMeHMn), 
mto cyjKaer o6nacrb npuMeHeHun MaTepwana. 

Lleribio npeAnaraeMoro M3o6peTeHMn 
HBnneTcn co3AaHne nacToo6pa3Hbix 
MarepwanoB ot pasnMMHWX bmaob MsnyHeHMfi 
(peHTreHOBCKoe, raMMa-, HeflTpoHHoe) c 
saAaHHofi CTeneHbK) HanonHeHMn ijeneBWM 
KOMnoHeHTOM, b tom HMcne ao 96 Mac.%. 

HocTaBJ leHHtiM L^e/ib AGGTMraGTC" 

BBefleHHeM HOBbJX KOMnOHeHTOB, H3MeHeHHeM 
COOTHOUJeHMfl KOMHOHeHTOB m TeMnepaTypHWMM 
pexckiMaMU cMeujeHun MaTepnanoa. 

CyiAHOCTb npeAnaraeMoro TexHvmecKoro 
peweHMn coctomt b tom, mto b KanecTBe 
noriMMepHoro CBnsyioinero Ann nacToo6pa3Horo 
3amnTHoro MaTepMana ot paAnoaKTHBHbix 
MsnyneHMM* Mcnonbsyiorcn 6yraAneHOBbi^ MnM 
6yTaAMeH-HHTpnribHb!ft MnM 6yTunicayMyK wua 

6yTWlHMTpHJlbHblK AUBMHMnCTHponbHbl^ 

KaysyKM, nnacTM4>HL4MpOBaHHbie 
rmacTvi 0^314 KaTopaMH (AM6yTMnqbTanaT win 
Aw6yTHnce6auMHar m\A AMOKTMnceoaMMHaT MnM 
TpaHp4)opMaTopHoe Macno nnn 

nHAycTpwanbHbie Macna), a b KanecTBe 
noBepxHocTHO-aKTHBHoro BemecTBa (nAB) - 
nei^MTMH hum KaTMOHaT-7 npM cneAyioineM 

COOTHOUJeHMM KOMnOHeHTOB, Macc.% 

nnacTMHHan cm HTeTHMecican Macca b cMecM 
c nnacTM(})MKaTopoM npM cooTHoiueHMM KaynyK 
8-20%, nnacTMCf) unaTO p 80-92% - 4 - 40 

riOBepXHOCTHO-aKTMBHOe seu^ecTBO - 0,1 - 
0,5 - CBepx 100 

BBeAeHMe b cocTaB MaTepMana Ann samMTW 
ot M3/iyMeHMfl nojiMMepno^ ocHOBbi, cocTonmefi 
M3 KaynyKa, nnacTMcJwijMpoBaHHoro 
nnacTMc})MKaTopoM b onpeAeneHHOM 
cooTHoujeHMM, no3BonneT y/iyMUJMTb npoijeccw 

CMaMMBaHMfl M 06B0J"iaKMBaHMfl MaCTMU 

HanonHMTenn, cTeneHb roMoreHHocTM CMecM m 
nonyMMTb onTMManbHyK) Bfl3KOCTb Ann 
KOMnOHOBKM MBTepMaflOB 3aAaHHO^ CTeneHM 
HanorrHeHMfl. 

BBeAeHMe b cocTas MaTepMana Ann 3au4MTbi 
ot ManyneHMn noBepxHocTHO-aKTMBHoro 
Beu^ecTBa (!1AB) ynymuaeT TaioKe npoi^ecc 
cMaMMBaHMn mbctmh ueneBoro HanonHMTenn, 
mto no3BO/iner waxcMManbHO yBe/iMMMTb 
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CTeneHb HanoriHeHMn (HanpMMep, Ann 
BonwfcpaMa ao 95 - 96 Mac %. 

BaeAeHMe s cocTas MaTepnana Ann 3au^MTbi 
ot MsnyneHMn HanojiHMTenefl (c|)TopMCTbiti 
/imtm^-6, oop m ero coeAMHeHMn, rMAP^A 

TMTaHa, n0pOLLIKOO6pa3HblM CBMHei^, OKMCb 

BMCMyTa, flsy OKMCb ypana m AsyoKMcb ropm, 
okcmaob peAKoseMeribHbix aneMeHTOB, 
Bonb0paM m ero TpexoKMCb) o6ecnesMBaeT b 

Ka^AOM KOHKpeTHblM CJiyHae ee 3<Jxt)eKTMBH0CTb 
OT pa3TIMMHblX BMAOB MOHM3MpyK)U^MX 
M3TiyMeHMfl. 

CooTHOiueHMe KOMnOHeHTOB noriMMepHov^ 
ochobw m HanonHMTenn no3BonneT nonynaTb 
nacToo6pa3Hbje MaTepManw c TpeCyeMOM 

Bfl3KOCTbK> M paCTeKaeMOCTbtO. 

CyiAHocTb npeAnaraeMoro TexHMMecKoro 
peiueHMn noncHneTcn npMwepawM 
npMroToaneHMfl cocraBOB. 

ripMMep 1. FlpMroTOBneHMe nacTbi, 
coAep^au^eM 90% okmcm BMCMyTa. 

BepyT 9,2 r AHoyTMncfrranaTa, Aodaannfor 
0,8 r GyTaA^eK-HMTpMnbHoro KayMyKa (CKH-26X 
0,1 r neqMTMHa. riepeMeujMBaioT Maccy b 
nonacTHOM CMecMTene npM TeMneparype 80 - 
100°C ao nonyqeHMn oahodoaho^ Maccw; 
AOoaannioT 90 r OKMCb BMCMyTa m 
nepeMeiuMBawT ao nonyneHMn oahodoaho^ 
Maccw. 3aTeM Bbirpy>KaioT nonyHeHHbii^ 
nacroo6pa3Hbi« MaTepMan. HonyMaioT naciy c 
K03c(x|)Mi;MeHTOM ocna6neHMn 0,30 npM 3HeprMM 
M3ny^eHMn (E y) 1 M3B, nnoTHOCTbio - 5140 
xr/M 3 , an3KOCTbK) npM 20 °C - 85000 n3, 
pacTeKaeMOCTbio (a) 0,8 - 0,9.) 

npMMep 2. flpMroToaneHMe nacTbi, 
coAepxaiAeM 65% 6opa aMop$Horo. 

Bepyi 32,2 r A^Sy T/u"ic+)TSLnaT3 , AoSasr.RfCT 
2,8 r 6yTaAMeH-HMTpMnbHoro KaynyKa (CKH-26), 
0,1 nei^MTMHa. HepeMeuJMBaioT Maccy b 
nonacTHOM CMecMTene npM 80 - 100°C ao 
nonyneHMn oahopoahom Maccbi; Ao6aBnnioT 65 r 
oopa aMopct)Horo m nepeMeiuMsaJOT ao 
nonyMeHMn oahodoaho^ Maccw. 3aTeM 
nonyneHHW^ nacTOoCpa3HbiM MaTepMan 
BbirpywaioT. (lonyMawT nacry c ceneHMeM 
nomou^eHMn 44,63 cm' 1 , nnoTHOCTbio - 5140 
Kr/M 3 , sn3KOCTbio npM 20 °C 90000 n3, 
pacreKaeMOCTbio 0,8 - 0,9. 

npMMep 3. npMroTOBneHMe nacTbi, 
coAepwaineM 68% nMTMfl 0TopMCToro. 

BepyT 29,44 r. AM^yTMncfcTanaTa, AooaannjoT 
3,56 r 6yTaAweH-HMTpMnbHoro KaynyKa 
(CKH-26), 0,1 nei^MTMHa. nepeMeoiMBaiOT Maccy 
b nonacTHOM CMecMTene npM 80 - 100°C ao 
nonyneHMn oahopoahoW Maccbi; Ao6aBnnK)T 68 r 
cpropMcroro nMrwn m nepeMeuJMBaioT ao 
nonyMeHMn oahodoaho« Maccw. 3aTeM 
nonyneHHwrt nacToo6pa3HW« MarepMan 
BwrpyxcatoT. nonyHaioT nacTy c ceneHMeM 2,72 

CM" 1 , nnOTHOCTbK) ~ 5140 Kr/M 3 , Bn3KOCTblO npM 

20 °C - 90000 n3, pacTeKaeMOCTbK) 0,8 - 0,9. 

IlpeAnaraeMoe TexHMM ecKoe peiueHMe 
no3BonneT nonyMMTb nacToo6pa3Hwe sau^MTHwe 
MaTepManw ot pa3nMMHWx bmaob 
MOHM3MpyK)l4MX MsnyMeHM^ c Heo6xoAMMo^ 
Bn3KocTbKD m pacreKaeMOCTbio, KOTopwe 
Tpe6yioTCfl Ann peuieHMn KOHKpeTHbix 3aAan. 

OopMyna M3o6peTeHMfl: 

nacToo6pa3Hw« MarepMan Ann sau^MTW ot 
paAMoaKTMBHbix M3nyneHMM\ BicnjoMawiMM^ 
nnacTMMHyK) cMHTeTMMecKyK) Maccy m 
wanonHMTenb, omMMaiomMftcn TeM, mto b 
KaMecTBe nnacTMMHO^ cm HTeTMMecKoK Maccw 
Mcnonwytor 6yTaAMeHOBWM, MnM 
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6yraAweH-HMTpwibHbifl, mjim 6y™/i-HmpajibHbifl 
Kay My km, kinn 6yTnnKayMyK, wjih 
AUBMHMncTwipojibHbift KaynyK, b KanecTBe 
HanonHMTe^w wcnoJibayfOT okcha cBUHija, wh 
cJyropwcTbifl nw™&-6, una 6op, w\v\ coeflMHeH^n 
6opa, nnn rvmpHA TMTaHa, win 
nopoiUKOo6pa3HbiR CBWHetj, nnn owcb BUCMyra, 
unn AByoKMCb ypaHa, nnn AByoKucb ropMA, nnn 
Bonbcj)paM y urn TpexoKHCb BonbcfcpaMa, wnw 

OKCHAbl peflK03eMe/lbHblX 3/ieMeHTOB, npM 3TOM 

AonoriHMTeribHo BBeAeHbi An6ymn4)TanaT, hjim 
TpaHccf)opMaTOpHoe wiacno, m/im 
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nHAycTpnanbHoe Macno, nnn 

AM6yTnnce6aijMHaT, win AH0KTnnce6at4MHaT b 
KaMecTBe rinacTucfcviKaTopa w KaTH0HaT-7 win 
nei^MTHH b KanecTBe noBepxHOCTHO-aKTHBHbix 
Beu^ecTB npu cneayioineM cooTHOiueHM 
KOMnoHeHTOB, Mac.%: 

nnacTMMHaa cwHTeTvmecKafl Macca b cMecw 
c ruiacTMcJjwcaTopoM npn coo-moweHUM 8 - 20% 
KayqyKa /92 - 80% anacTM<t>UKaTopa - 4 - 40 

HanoriHMTenb - 60 - 96 

riOBepXHOCTHO-aKTMBHOe Bei^ecrBo - 0,1 - 
0,5 - CBepx 100%h 
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